Bloom's syndrome gene suppresses premature ageing caused by Sgs1 deficiency in yeast.
Bloom's syndrome (BS) is an autosomal recessive disorder causing short stature, immunodeficiency, and an increased risk of cancer. Increased rates of sister chromatid exchange and chromosomal aberration have been observed in cells having defects in the BLM gene. Among five kinds of human RecQ helicases cloned, the mutations in WRN and RecQL4 have been known as the causes of premature ageing. Little is, however, known about the function of BLM helicase in ageing. We show that human BLM, but not WRN can prevent the premature ageing and the increased homologous recombination at the rDNA loci caused by sgs1 mutation. Unexpectedly, the levels of ERCs (extrachromosomal rDNA circles), the products of homologous recombination, formed in 7-generation cells of the wild-type or the sgs1:BLM strain were comparable with those of the sgs1 or the sgs1:WRN age-matched-old cells. These results imply that BLM helicase may have an important role in human ageing. In addition, these data suggest that the accumulated ERCs per se may be not the cause of premature ageing in yeast, inconsistent with the model proposed by Sinclair & Guarente. We discuss a new model, which explains how Sgs1 or BLM helicase suppresses premature ageing in yeast.